Mutant MAPK7-Induced Idiopathic Scoliosis is Linked to Impaired Osteogenesis.
Three rare MAPK7 variants that predispose individuals to adolescent idiopathic scoliosis have previously been identified. However, the mechanism underlying the effects of the mutations remain unknown. Human mesenchymal stem cells (hMSCs) were isolated from both patients and healthy volunteer donors, and MAPK7 expression was detected by western blotting and real-time quantitative PCR (RT-qPCR). Zebrafish embryos were injected with mapk7 morpholinos or co-injected with morpholinos and wild-type (WT) MAPK7 messenger RNA (mRNA) at the one-cell stage, followed by calcein staining to evaluate bone formation. hMSCs were transfected with MAPK7 small interfering RNAs and osteogenesis was induced for 14 days. Alizarin red staining was performed and osteoblast markers were detected by western blotting and RT-qPCR. Since RPS6KA3 is a downstream target of MAPK7 and plays an important role in the osteogenesis, zebrafish embryos were then injected with rps6ka3 morpholinos, or co-injected with rps6ka3 or mapk7 morpholinos and WT RPS6KA3 mRNA at the one-cell stage. MAPK7 expression in the patient group was much lower than in the control group. Morpholino-induced mapk7 knockdown in zebrafish embryos led to body curvature, which was significantly reversed by WT MAPK7 mRNA. Calcein staining revealed that mapk7-knockdown delayed the ossification of the vertebrae. MAPK7 silencing in hMSCs impaired osteogenesis and downregulated osteoblast marker expression. Morpholino-induced rps6ka3-knockdown in zebrafish embryos led to body curvature, which was reversed by WT RPS6KA3 mRNA. Interestingly, RPS6KA3 mRNA also partially reversed the phenotype induced by mapk7 morpholinos. Impaired osteogenesis is linked to mutant MAPK7-induced idiopathic scoliosis , and RPS6KA3 may play an important role in this process.